Since 1997 the WHO has been recommending an integrative strategy to combat malaria including new medicines, vaccines, improvements of health care systems and insecticide-treated nets (ITNs). After successful controlled trials with ITNs in the past decade, large-scale interventions and research now focus on operational issues of distribution and ®nancing. In developing a social marketing approach in the Kilombero Valley in south-east Tanzania in 1996, a combination of qualitative and quantitative methods was employed to investigate local knowledge and practice relating to malaria. The ®ndings show that the biomedical concept of malaria overlaps with several local illness concepts, one of which is called maleria and refers to mild malaria. Most respondents linked maleria to mosquitoes (76%) and already used mosquito nets (52%). But local understandings of severe malaria differed from the biomedical concept and were not linked to mosquitoes or malaria. A social marketing strategy to promote ITNs was developed on the basis of these ®ndings, which reinforced public health messages and linked them with nets and insecticide. Although we did not directly evaluate the impact of promotional activities, the sharp rise in ownership and use of ITNs by the population (from 10 to > 50%) suggests that they contributed signi®cantly to the success of the programme. Local knowledge and practice is highly relevant for social marketing strategies of ITNs.
Introduction
Since 1997 the WHO has been recommending an integrative strategy to combat malaria, formulated within the Roll Back Malaria programme (WHO 1999) , which encompasses developing new medicines, vaccines, improvements of health care systems and insecticide treated nets (ITNs). In the 1980s and 1990s controlled trials showed that ITNs reduce morbidity and mortality from malaria (Lengeler 2001) . In sub-Saharan Africa, about six lives for every 1000 children protected in the age group 1±59 months can be saved every year if regular and proper use of ITN is guaranteed (Lengeler et al. 2001) . In areas where parasites have become increasingly resistant to antimalarial drugs such as chloroquine, where access to health services is limited and medication often inappropriate, ITNs present an attractive option that can effectively complement the main malaria control strategy based on early diagnosis and prompt treatment.
Four large-scale trials in The Gambia (D'Alessandro et al. 1995) , Kenya (Nevill et al. 1996) , Ghana (Binka & Adongo 1997) and Burkina Faso (Habluetzel et al. 1997) have shown the ef®cacy of ITNs under trial conditions, but more research is needed on the effectiveness of ITNs under real life conditions where social, cultural and economic factors in¯uence routine use and regular retreatment of nets (Lengeler & Snow 1996) . Much experience was gained through the evaluation of the national ITN programme in The Gambia (D'Alessandro et al. 1995) , which focused on effectiveness rather than ef®cacy and was implemented on a large scale.
Large-scale programmes and projects are underway, and research is now focusing on operational issues of sustainable delivery and distribution of ITNs (Malaria Consortium 1999) , including the Kilombero Net Project (KINET) in Tanzania, the setting for this study (Armstrong Schellenberg et al. 1999) . Over the past 15 years, research into social, cultural and economic aspects of ITNs (MacCormack & Snow 1986; MacCormack et al. 1989; Aikins et al. 1993 Aikins et al. , 1994 Gyapong et al. 1996; Binka et al. 1997; Winch et al. 1997 ) has resulted in a systematic approach around a set of key topics which in¯uenced subsequent social science studies regarding malaria control in general and ITNs in particular. These topics are:
· local knowledge about the causes of malaria: local terms and concepts classifying symptoms relating to malaria, and more speci®cally, information on whether people see a link between mosquitoes and malaria; · local practices in mosquito prevention: locally used mosquito control measures, whether people already sleep under nets, reasons for using or not using mosquito nets, types of nets preferred in terms of colour, size and shape, who sleeps where and on what, whether they regularly wash their nets (important to know because the insecticides are watersoluble) and whether people use nets year-round or seasonally; · opinions about nets treated with insecticide: potential worries regarding safety or side-effects or perceived bene®ts of treated vs. untreated nets; · and willingness to pay, examining whether people might be prepared to spend money on nets and/or insecticide.
These key issues must be addressed if ITN interventions are to be tailored to local needs and demands. This paper highlights some aspects relating to the ®rst three issues (willingness to pay will be reported on separately), focusing on how local knowledge and practice was taken into account in the development of the Information, Education and Communication (IEC) strategy of the KINET, which used a social marketing approach to promote and distribute ITNs to a rural population of 480 000 people. Findings on the resulting increase in ITN coverage and the considerable public health impact of KINET were reported recently Armstrong Schellenberg et al. 2001) .
Materials and methods

Study area
The study area comprises the districts of Kilombero and Ulanga in the Morogoro region of south-eastern Tanzania, in the broad¯ood plain of the Kilombero River. The climate is marked by a rainy season from November to May and a dry season from June to October with annual rainfall ranging between 1200 and 1800 mm (Tanner et al. 1991) . The area has intense and perennial malaria transmission caused by Plasmodium falciparum with a peak during the rainy season (Tanner et al. 1991; Smith et al. 1993) .
Most project villages are located along the roads leading to the district headquarters of Ifakara (Kilombero District) and Mahenge (Ulanga District). The district health services comprise village health workers, health posts, dispensaries, health centres and district hospitals. Various types of traditional healers as well as local shops selling pharmaceutical products are also common (Hausmann Muela 2000) .
The village populations are heterogeneous and include Wandamba, Wapogoro, Wambunga and Wahehe ethnic groups. Swahili is the lingua franca, but in day-to-day life people often speak their own languages. Most villagers rely on subsistence farming for their livelihood. Some men earn an additional income as casual labourers and ®shermen. Women sell farm produce or their labour to earn cash.
Study design
From July 1996 to June 1997, meetings were held in 18 villages to introduce the project and discuss health problems with a focus on malaria and its prevention. The main aim was to inform about the two KINET products: insecticide-treated nets and sachets of insecticide to retreat the nets. More contextualized information about malaria, its treatment and prevention was collected in an ethnographic study in Katindiuka and Mofu villages in the Kilombero District over a period of 3 months in 1996, which involved 26 focus group discussions and 39 in-depth interviews.
Based on these ®ndings, a questionnaire on knowledge, attitude, behaviour and practices (KABP) was designed. This questionnaire was administered in four villages (randomly selected from the 25 project villages) to a sample of 231 randomly chosen individuals. Complete information was available from 204 individuals (88%). All interviews were conducted in Swahili by a trained team of village-based ®eldworkers. Sociodemographic characteristics of the respondents are shown in 
Results
Local knowledge about febrile illnesses
When asked about conditions that are commonly feared to be responsible for childhood deaths, people reported many conditions. Most frequently mentioned were degedege (convulsions), homa kali (high fever) and bandama (splenomegaly). Although these conditions did not include all aspects of severe malaria according to the biomedical classi®cation, they can be clinically related to malaria and represent different degrees of severity of this illness (Table 2) . The term maleria, adapted from the biomedical concept of malaria, is widely used in daily language. It refers to the common and easily cured type of fever which is best de®ned as mild malaria in biomedical terms. Villagers thus clearly distinguished between the mild form of the disease and more severe cases.
In the KABP survey, 155 (76%) of the 204 respondents interviewed attributed maleria to mosquitoes. Some mentioned other causes, such as fever (n 37, 18%) and stagnant water (n 12, 6%) in addition to mosquitoes. The logical link seems somewhat reversed from a biomedical point of view: the respondents notice at home that a child's body temperature is raised. When they consult a health facility, they are told the child suffers from malaria. Therefore, they believe fever causes maleria. Concerning severe malaria, 64 (31%) respondents considered it a cause of degedege, 35 (17%) a cause of bandama. Other mentioned causes for degedege were bad spirits (n 43, 21%) and a certain type of moth (n 26, 13%). For bandama the causation model incorporated accounts of dirty or contaminated blood accumulating in the spleen, giving the child very high fever. Not a single respondent related degedege or bandama to mosquitoes. Seventy-three (36%) respondents saw a connection between homa kali and mosquitoes.
These data indicate that although people frequently mention mosquitoes as causing maleria and correctly emphasize the role of mosquitoes in its transmission, they harbour considerable doubt about the link between malaria as a life-threatening disease and mosquitoes. An oftenheard argument is:`¼ if these mosquitoes were causing such serious maleria, everyone would be dead in the village because people have lived with mosquitoes since they were born and are still surviving, getting bitten by mosquitoes every day during the rain season when mosquitoes bite all the time, while working in the farms, when in the toilet and while sleeping at night' (middle-aged men, group discussion, Mofu). Clearly the links between maleria and the more serious conditions degedege, bandama and homa kali and the speci®cs of the malaria-mosquito link require further clari®cation and explanation.
Protective measures for malaria and related illnesses
Most people see maleria as a mild illness that is very common and can easily be treated but not prevented. Hence using mosquito nets is considered desirable for mosquito nuisance protection but not for maleria prevention:`Maleria happens like other normal illnesses and nobody can prevent it ¼ the mosquito net is not a solution. One can say a net is a personal protection from mosquito bites, but it cannot protect maleria. Those who use nets and those who do not, they all suffer from maleria the same way' (middle-aged women, group discussion, Katindiuka). In the quantitative assessment 94 (46%) of the respondents mentioned the use of nets when asked about malaria protection; 69 (34%) said they give their children chloroquine tablets in combination with antipyretics; 26 (13%) said they burn scented local herbs to repel mosquitoes and 15 (7%) burn mosquito coils which are considered expensive.
The prevention of complicated forms of malaria follows a different logic. To prevent degedege, 102 (50%) respondents mentioned a charm (hirizi) prepared by traditional healers to protect small children from bad spirits. Sixty-nine respondents (34%) said they gave their children a herbal concoction such as ngambi to protect them from various ailments, i.e. those caused by the`heat' of parents after having sexual intercourse or by attacks from bad spirits. To prevent bandama, 33 (16%) respondents give their children vidonge vya bandama, a local`brand name' for the antimalarial sulphadoxine/ pyrimethamine sold in village shops. The idea that mosquito nets protect against mild malaria should be reinforced and expanded to include the more serious conditions.
Household mosquito net ownership and net treatment
In the sample of 204 respondents, 107 (52%) already owned mosquito nets, although not treated ones. Fifty-®ve persons (56%) with children under ®ve had an untreated net compared with 47 persons (44%) without children. Seventy respondents (68%) had bought their nets in shops in Ifakara town, 17 (17%) in a village shop and six (6%) in Dar es Salaam. Five respondents (5%) got their nets as a present, 4 (4%) bought them from the district hospital's pharmacy. The nets had cost Tsh 1500±9000, with a median price of Tsh 3500 (about US$6, 1US$ 590 Tsh in 1997). A total of 188 of the 204 respondents (92%) spontaneously mentioned ®nancial constraints as one of the important reasons for not owning any or owning only few nets. Both men and women claimed that the availability of money in the villages is seasonal and restricted to the time when subsistence produce is sold during the dry season. In the rainy season, when mosquito density is high, people have little cash to spend.`It is during the dry season that we have money. In this time, the rice is ready for food, and we also sell some of it for money. But during the rainy season, when mosquitoes are plenty, we don't have any produce to sell for money' (middle-aged men, group discussion, Katindiuka).
Somewhat contradictory evidence comes from the sales ®gures for ITNs in 1997±98. They reached a peak during the rainy season, namely in December and January, when people claim to face a lack of cash. One can argue, however, that this contradiction can be resolved if the extreme mosquito density of that period is taken into account. The above statements would then represent people's perception and economic pattern during à normal' year. But owing to an exceptional climatic change (the El Nin Ä o phenomenon) 1997 was not a normal year. People had to change their priorities and to reallocate their resources to respond to this emergency.
Of the 204 respondents, 121 (59%) had already heard of net treatment, but their personal experience with ITNs was limited: only seven people (3%) had treated nets in their households. Two main sources for ITNs and net treatment services were mentioned: the pharmacy of the district hospital and a UNICEF project in 1995. Sixty-nine respondents (34%) said that they had heard of the necessity to retreat nets. When asked whether they would like to have a treated net, 171 respondents (84%) answered in the af®rmative, while 33 (16%) expressed a dislike. Of those who said they would like to have a treated net, 104 (51%) spontaneously mentioned the potential of the insecticide to repel and kill mosquitoes as the main motivation, and 36 (18%) viewed malaria protection as a motivating factor. Related reasons such as repelling and killing of household pests (n 19, 9%) and good night's sleep (n 12, 6%) were also cited.
When respondents were presented with an open-ended question for a general opinion on using insecticide in net treatment, 92 (45%) said that it would reduce the mosquito nuisance; 77 (38%) said they could not give their opinion on something they had not seen, and 35 people (17%) referred to the fact that the insecticide is poisonous and questioned the safety of ITNs, especially for children. Most people in the study area were familiar with mosquito nets, and even net treatment was not altogether a new idea. From a public health perspective, it seemed most important to provide more detailed information regarding both nets and insecticide.
Developing an Information Education and Communication (IEC) strategy
Based on these ®ndings and ongoing market research, the KINET team developed an IEC strategy. Its main approach drew on basic principles of social marketing, namely that certain messages should be promoted together with a product carrying an appealing brand name and logo, and that the marketing should be consumer-orientated and target speci®c segments of the society (Andreasen 1995) . The overall goal of the KINET project was to reduce child mortality through the use of ITNs. To achieve this, the project designed a social marketing strategy for distribution and promotion of two products, insecticide-treated nets tailored in size and colour to local preferences, and sachets containing the dose of insecticide needed for the re-treatment of one net. In the qualitative research many people in the study area expressed the view that mosquito nets help to reduce mosquito nuisance. The phrase Zuia Mbu (Swahili for`prevent mosquitoes') was preferred among the local people as a suitable brand name for both products during focus group discussions. The ®nal logo was then developed together with an advertising agency in Dar es Salaam (Armstrong Schellenberg et al. 1999) . The project team made a special effort to link the Zuia Mbu products with a number of key messages that integrate community and public health perspectives. A local artist was commissioned to visualize the key messages (Figure 1 ). His paintings were pre-tested in a nearby village by asking people how they interpret them. Their comments helped to clarify misunderstanding and to adjust the posters and the lea¯et. The Zuia Mbu products and the attached visual and verbal messages were then promoted in a variety of contexts targeting different segments of the population. The social marketing strategy emphasized face-to-face interactions, for instance between clinic staff and mothers as well as the social marketing team and district health managers. Organized mass communication campaigns, such as product launching parties, local drama groups, singing/dancing, roadside billboards and soccer tournaments were used.
A lea¯et was designed to summarize the key messages (Figure 2 ) attached to Zuia Mbu products. The messages were directed at parents of pre-school children with the main focus on mothers attending growth monitoring of children, vaccination clinics and pregnant women attending antenatal clinics. The ®rst two messages conveyed in this lea¯et addressed the local knowledge and terminology for malaria and related illnesses, e.g. that maleria was regarded as a mild and common disease, whereas other conditions (degedege, homa kali and bandama) were seen as life-threatening but not related to maleria. To clarify this issue from a public health perspective, the message illustrates that malaria is the umbrella term covering degedege, homa kali and bandama and stresses that malaria kills.
The second concern was to build on practical and immediate needs related to mosquito nuisance. This reinforced the already existing awareness of the malariamosquito link and made the link with the KINET treated mosquito nets and insecticide. The messages thus introduced the brand name and logo Zuia Mbu for both treated nets and the insecticide and emphasized the importance of sleeping under a treated net. Other messages in the lea¯et highlight the bene®t of having a good sleep without worries and that Zuia Mbu offer protection. They point out the peak hour for malaria-transmitting mosquitoes, reinforce the idea that prevention is better than cure, explain how ITNs work, emphasize their safety for children an adults and remind people to retreat any net with Zuia Mbu insecticide every 3 months.
Discussion
Building on earlier research on social, cultural and economic aspects of ITNs, this investigation con®rms the relevance of formative research into local knowledge and practice relating to malaria for the design of culturally appropriate and effective interventions. The approach presented in this paper has documented how observations from village meetings, an ethnographic study and a KABP survey can be incorporated into an IEC strategy using basic principles of social marketing. The approach aimed to integrate public health perspectives and community perspectives into a coherent promotional strategy. Such an approach becomes particularly important if ITNs are to be introduced to large populations not under trial conditions but in real life settings. We did not yet evaluate directly the impact of the promotional activities. But the sharp rise in ownership and use of ITNs by the population (from 10 to > 50%), as well as the major health impact Armstrong Schellenberg et al. 2001) , suggest that these activities contributed signi®cantly to the success of the programme.
Qualitative data have shown that people in the study area have integrated ideas derived from biomedicine into their local knowledge and practice. This is not surprising in view of the fact that, especially after independence in 1961, Tanzanians have been exposed to many health education campaigns, for instance the Mtu ni Afya (Man is Health) mass education campaign organized by the government to improve the health of rural populations in the 1970s with a focus on widespread diseases like malaria (Hall 1978) . Many research projects on malaria were conducted in the Kilombero Valley (Kilombero Malaria Project 1992) . In the meantime villagers have adopted biomedical concepts and reinterpreted them in the light of their own experience and logic.
Respondents use the term maleria, for instance, to refer to the mild form of malaria which is considered a common illness and part of everyday life for individuals, families and communities at large; while other terms (degedege, bandama, homa kali) are used for conditions perceived as life-threatening for children which are ± from a biomedical perspective ± often caused by severe malaria. Similar ®ndings have been reported in Ifakara town (Hausmann et al. 1998; Hausmann Muela 2000) , in another setting of Tanzania (Winch et al. 1994) and in Kenya (Mwenesi 1993) . In Bagamoyo, a coastal area of Tanzania, the local term homa was used to refer to both fever as a symptom, to febrile illnesses or to illnesses in general (Winch et al. 1994 ). Moreover, two major groups of homa illnesses are recognized in that area. The ®rst group consists of severe and not easily treated illnesses referred to as the`out-of-the-ordinary' fevers (homa zisizo za kawaida). The second group comprises mild illnesses and is described as`ordinary-everyday' fevers (homa za kawaida) which either go away on their own without treatment or can easily be cured.`Malaria' is included in the latter category. Similar results are also reported in Kili® district, Kenya where mild malaria is understood to be related to mosquitoes, whereas conditions such as convulsions, splenomegaly and anaemia, although acknowledged as serious childhood illnesses, are not recognized as possible consequences of malaria (Mwenesi 1993) . This re-interpretation has important implications for treatment and also in¯uences preventive practices. The belief in the supernatural causation of degedege, for instance, contributes to a notion of defence mechanism referred to as kinga (protection). The individual can protect himself or herself against an attack from outside by wearing kingas, for example hirizi (amulets). Traditional healers and knowledgeable individuals prepare hirizi for young children who are regarded as especially vulnerable to attacks from witchcraft and bad spirits. In the quantitative survey 50% of respondents preferred hirizi for degedege protection. In this context, the promotion of ITNs as effective preventive tool may not make much sense from the point of view of the villagers.
Muela
While many people have heard that malaria is transmitted by mosquito bites, considerable doubts about the link between mosquitoes and malaria remain. The doubts are often expressed in the form of logical premises based on practical experiences. There are, for instance, many mosquitoes in the area, especially during the rainy season. If mosquitoes were causing serious malaria, everyone ± and especially young children whose blood constitution is still weak ± would be dead. Similarly, people notice that malaria attacks people sleeping under nets in a similar way to those who do not. It follows therefore that the illness is normal, and that it cannot be prevented. Such statements were made spontaneously by different people in different situations. It is dif®cult to estimate how many people would agree with them, but the quantitative data show a rather weak link between mosquitoes and severe forms of malaria from people's points of view.
The above logic can be interpreted as people's attempts to understand the concept of risk reduction, and this has important implications for the promotion of ITN as an effective measure for control of malaria. Unfortunately, ITNs only reduce the number of malaria episodes by about 50% and do not prevent them altogether. As malaria is such a common disease (every child living in highly endemic areas will have on average at least two episodes per year) the number of cases will remain high even after perfect ITN use. The villagers are less interested in imperfect disease control tools like ITNs and are more convinced by health tools that confer full bene®ts in terms of risk reduction. They expect health experts such as doctors, scientists, researchers and managers, who are knowledgeable and powerful outsiders, to provide perfect solutions to the problem of malaria. It is dif®cult for lay people to understand the differences between the bene®ts from vaccines such as polio immunization which confer very high protection levels (near 100%), compared with ITNs which are cost-effective but reduce the risk by only half.
The ®ndings that 52% of the respondents already had nets to protect themselves from mosquito nuisance biting, that two-thirds had heard of insecticide-treated nets and Figure 2 Key Messages of the KINET IEC Campaign · Malaria causes degedege, bandama and homa kali (malaria husababisha degedege, bandama na homa kali). · Malaria kills (malaria huua). · Use a treated mosquito net (tumia chandarua chenye dawa). · A good sleep without worries (usingizi mtamu bila wasiwasi). · Use Zuia Mbu for protection (jikinge kwa chandarua chenye dawa ya Zuia Mbu). · Malaria is transmitted by mosquitoes which bite late at night (mbu wanaosababisha malaria huuma usiku wa manane). · Prevention is better than cure (kinga ni bora kuliko tiba). · Zuia Mbu repels and kills mosquitoes (dawa ya Zuia Mbu hufukuza na kuua mbu). · Zuia Mbu is safe for children and adults (dawa ya Zuia Mbu ni salama kwa watoto na wakubwa). · Retreat any net with Zuia Mbu insecticide every 3 months (kila baada ya miezi mitatu chandarua chochote weka dawa ya Zuia Mbu). that 84% would like to have such a net, were most encouraging. While the use of nets was not a new idea in this community, improved availability, accessibility and promotion of net treatment and re-treatment were necessary. Hence the social marketing strategy was built on the existing knowledge and practices, reinforcing the correct interpretation of public health messages and linking them closely with ITNs and insecticide sachets. Key messages were passed on in verbal and visual form, in face-to-face interactions and mass campaigns, to different segments of the communities in the Kilombero Valley. Building on these basic principles of social marketing, a coherent IEC campaign was developed that integrated the individual and community perspectives with the public health perspective.
